(19) 



J 



I 



(12) 



EuropSschftS Pvtantamt 
European Patent Office 
0«K»eu«p*end«br««» dD EP 0 881 359 A1 

europAische patentanmeldunq 



(43) VerOffentliGhunBstag: 

02.12.1998 PMentblait 1998^9 


(51) Into. : tZiUlf/Utf. C^iu i i/iu, 
E21D 11/40 


(21) Anmeld8nummer:97108568J 




(22) AfMiwldetao:2aO&1997 




(84) BenanntaVBrtragsstaaten: 

AT BE CH DE DKES H FRGB IT U LU NLPTSE 


• Uhfig. Thomas, Di|)l.-lng. 
78187 GaislnQan(PE) 


(71) AnmeUerHemnkiieciilGRibH 
D-77963SclMranMl(DE) 


(74) VBrtratar 

Dunn,Kl8ii8,Dr:-ln9«alai 


(72) EffWer: 

• Breig, Uwt. CHpt-lng. (H4 
79183 WiadMreh(DE) 


Dr.-lng.KI«u9Dunn 
Dfpl.-lng. Rank Dunn 
MbcModt^trasaela 
76l8$Kartaniha(DE) 



(54) Verf ahreo und Anofdnung zur Harstenung einas Tunnals Im Schlkfvortrtab 



(57) EswifdeinVertahrenurxieineAnoidnunoium 
HersteOen eines Tunnets Im SchUdwortrieb vorgeschla- 
gan. wobei zunftOhGt eine Vortriebemaschine 1 nil 
eviem SchiW 2 und einem Schfldschwani 3 untar Aub- 
schifiben eines RohistOcks 11 aue dam ScMdschwenz 
3 voroetrieben wrd. Danach wird ein aufwreHbaras 
RohrstOdi 11**" durch den borails auagabauUn Rotv- 
ctaig 11. IV. 11" hinArch in den SdNtMtmm 3 
tran^wrtert unJ doft aulgei*feitat Nach Afre«erw 
Aufwaiturv wM das aulgaraiteta RoMOdi ir an 
dai bohrvortriebweHiga Ends des bereils auigebatilen 
R uln fttian g s ll, iv. 11" angesetrt und beim Vortrieb 
dar Vbrtriflbsmaschlne 1 aus dem ScNktectiwanz 3 
auegaschobea Diesa Vbrfahrenscchritte warden wta- 
dafhott. 60 daB sich ein solortioar Ausbau des heige- 

Rg.3 



stamen llmnals mil ainem aus m<ga a >ei te t e n 
RohisiDdian 11. ir. 11". 11*" rusammangeaatttan 
Rohrslrang argi)l 

EIna besondarc bewomigte Vterttf ycnevai teita 
debt den TianGport von aufmHbaran ZusatzrohrslOk- 
ken l3MndenSchid«chwanz3 w,weicheiaweteim 
Bereich der SloBkanlen 12 zwischen zwe i RoNftOd an 
11, 11- BUlOawailat werden und den Rohmtrang auf 
dMse Weiee zentrieran und slabiisieren. 

Anwendung findat die Eifindung voraigMvaise bei 
dar famgeatautftan Harstelung von nichftbagehbaran 

Kanaien. 
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Bosctirilbuno 

Die EffindUno belriffl 8^ VMUven zun Hersteden 
eines TunnelB im ScNUvorlrieb eo«^ eine Anord^ 
zur Ouchfuhnino dM ViMfuhrm. 

Es M seit Umgm betamm. lUmelt im SchftVor- 
Karzistalen. bei denen eln cofortiger AuBbau 
tel8 Ensfltzen von TOfabingen orfolQt Hierzu befirdet 
sich im Schidschwanzder yDdriebsmaschin« ein TOb- 
bingerektor, welcher dte einz«Ui6n TObbinge Im 
dec Schfldschwanzes zu eifier lUnnelrtShfa zusammen- 
setzt Das Ergebnis ist tin in-situ hargesteltos Robr. 
welches m einer VielzaM von einzslnen Segmenlen 
zusanwnengesetzt id 

Im Bereich das logan an nten Mioolunnefino. also 
beim fvngaslauertan HvstaBen von Kanllea 1st sin 
TObblngfttttbau nicN mognch, denn das Zimnmienseh 
zan der TObbinga zu ainar ROhra ist voteutomatiBch 
Oder famgastauart nicM durcNUNbar. 

rficM bagahbara KMto. baiapiaiswaita Hausan- 
schlossa. Laltungen zur Be- ml EmMftsseiung Oder 
Viv- ttfd ErtBorgungGlaitungaa weiden Immer noch in 
vielen Fillen in olfenar Bauwaisa hargesteUt Demge- 
genOber bietet das Microlunneing mil aofortigem Aus- 
bau aber schon jew arh€blich6 >Aartelfr 

Dar sofarliga Ausbau wind beim MkTotunnsling wie 
folgt arzistt: Bna VortriabsmascNna wild aus einem 
SlartschachI haraus mltlels einer MDrpreBeinhelt in den 
Bodan vonialrieben. Wenn die VbrpreBelnheit ganz 
ausgalahran 1st. wird dar T u nnaNor t riab gestoppL die 
NtoipraBainhait zurOcKgabtfiran und ain RohnlOck an 
das ScN k teGhn wi zande angasatzt Die VorpreBelnheit 
schiebtdBS F%)lvsttGK undnAdtes8mdia>fortr^^ 
schin% in dan Bodaa um dan Tunnalvortriab brtziMl- 
zan. Durch auleza a slva i Bnsatzan von wa itar an 
RoMOCtan in (Sa VbrpreSaMiai antslaht ain Rohr- 
cirana andssiw SpitMdto ^MrMbs^KScl^ 

Dia Kraft dar VbrpraBainhaH wirM bai dtasar 
bekamten Mwgflhansweiae Jeweiis aul das ziJelzt abv 
geselzto RohratOcK und Cber dieses indlraM aufdte Vbr- 
U i ebu na scbaia^ so daB dia banMgta Kraft fOr den 
Vbrtrleb mftzunehmender Rohrlfinge und enlsprechend 
anwachsender Reimng im anstehenden Boden siBlig 
grOSer winl. Je nach Bodenbeechaffenheft argM sich 
daher eins manmale Rohrttnge. jenseits der em Bn» 
satz von exira anzusteuemden und zu vereorgenden 
Dehnentetkmen nolwendig win! AuBeidem Ist ee bn 
eben beschrisbenen Varfahran sebr aufwendig. 
geKiOmmta funnels hsrzustelen. 

Auegehend von dtoeem Stand der TechnOc legl der 
Bfndung dn Aufgabe zugrunde. ein Verfahren und 
eine Anoixkiung zum Herstellen eines Tunnels im 
Sdwldvortrieb bereitaistsflen. mil denen insbesondere 
nicht begehbare lUnnels und Kanaie mR sofedigem 
Ausbau unlar VannekJung der offanen Bauweise auch 
Ober groBe Distanzen und gegebenenfals mit KrOm- 
mungen ptobtenHos Keigestelt werden kOnnen. 

Diese Aulgabe ist durch ein Verfahren mtt den 



Mertonaien des Anspnjchs 1 bzw. durch eine Anord- 
nung nvt den Mertanalen des Anqpnichs 15 gekSsL 

EifindungsgemftB wkd beim Vortriab einer Vor- 
triebsfnascHne nft einem Schid und einem Schid- 
s schwanz zunAchst ein RohnlOdc aus dem 
SchOdSGtiwanz ausgeechoben. Vbm Startachadt her 
wM durch diesea RohrelOdc Nnduroh ein aulweHbares 
RohrstOck bis in den ScNMschwanz tianaporfiert und 
dort auf den gleichen Durchmassar aufgeweftal wie das 
10 bereiisausgeschobene RohrstOck. Die AuNweHuig wild 
arreliert das aufgeweitato RohrelOck wfed an das aus- 
geschobena RohrstOck angeselzt und beim waitaran 
Vbrtrieb der Vortriebsmaachine aus dem ScMd- 
schwanz ausgeschoben. Danach wfed ein weiteres auf- 
10 weittms RohrstOck durch dan durch die bekSen 
geselzan Rohntflcka gabldetan Rohrstrang hindurch in 
den Bchfldachwanz tranaporHert dort aufgewehet arre* 
fart und an dan ausgebauten Ru i as tr anu a ny a s e ui 
Diese VMihransschritte wiederhoien sich, bis dto 
20 gewOnschtaTunnallAngeerreichtist 

m dem erfindungsgemABen Verfahren wkd ein 
gBederarlig zusammengesetzler Rohrsirang herge- 
stett. welcher auch KrOmmungen aufweisen kann. Die 
einmal ausgeschobenen RohrstOcka Mben gegen- 
25 Ober dem anstahenden Boden ortsiest. so daB relativ 
Ideine Radian beim lUnnehfortrieb gefahren warden 
WSnnen. AuBeidem sind die fOr dan Vortrieb benOligten 
Krtfle von der Enttornung zwischen der Vortrtebema- 
schine und dem Btartschacht unabhangig. 
30 Dadurch. daB komplette RohrstOcka als Ganzss in 
den SchiUsChwanz verbracht unddortledHirich autden 
gewOnschtan Duchmesser aufgeweitet werden. ist es - 
im Qegensatz zum bekannlen TQbbingausbau - mOg- 
fch. den Ausbau des lunnels im SchUdschwani fimga- 
3S sleuertvorzunahmenundauchnichtbegahbaraKMIe 
amiiartQorL 

Dia arikidungsgamUa Anoidhung zur DwchtOh- 
naig daa VMhrans umCsBt neban ekiar bel M rtan 
VbrMbsmeschina mit emem SchM und ekiem SehM- 
40 schwanz ekia AnzaN von aukweitaren RohrstOokea 
ein 'Bansportrnittel zum limport dtosar RohrstOcka n 
den Schiktachwanz. AufweHekvichtungen zum Aufwei- 
ten der RohrstOcka. welcha vonugsw e too an den 
Rola sl Oc ka n saft)6t angflbrachl skid. Aiia C ei voiTi6ht u n> 
48 ganzumAiraliarandar Autwailung.wQbaidtoAiJkMft- 
ekvkMungen sabatmOerand auaga biklet aeki 
kOman, alna RjsMonierainriclilung zum AiMlzian das 
jeweils kn Schidschwanz aulgeweitalan RohrstOcks an 
dan beraits ausgabaulan Rohntmig sowie MMat zum 
50 AuGSchieben der auK|0Mveiteten RohrslOcka aua dem 
SchiUschwanz. welche gleichzeifig den Vprtrieb der 
VonriebsmascNne bewidoan KOnnan. 

Die auKveitbaren RohrstOcka bestehen vorzugs- 
w^ aus ringfflrmig zusammeng«bogenen. autweitba- 
65 ran Bfindem. daran Enden sKh ki Umfangsrchkjng 
Oberlappen. Aufweift}are Bander dieaar Art weiden zum 
AfacichtenvonLedGtellenhiKanaienbafeHsvenMndet 
und skid beispielsweise aus der DE 93 13 379 U1 Oder 
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der DE 44 01 318 C2 belonnt ZweckmaSigefweise 
bed6M «n solchM Barxl au6 «Bder«lastiGch vori^^ 
rem Material, beispieisweise aus StaNblech. 

Zwtschen den kn fcvieren dee ScNWGchwanzee 
aufgewoiteten und ausgeschobenen RohrstOcken. wol- 
Che den Rohrstrang bfldea und dem anstehenden 
BodenvorbleftjtinderRegelflinRingfaum. DioGerwird 
zvradvnABigerweisa verfQIlt beiepialGvrajM mit etner 
schnell efhartenden Suspension, urn den RoTvstrang 
zu slOtzen und Im fOr den Vbrlrieb der Vortriebsma- 
GcHne auEreichend Hattzu oeben. Die VerfOflung doG 
Ringrum erfolgt vorzugsnvaM Qber InieMionsdQsen 
am vortriebe^bgewandten Ende dot Schndsd^ 

UmzuverNndem.d8i8 gagebenenbDa voftvmde- 
nes drOckendea Wasaar in das Imam dee ScNU- 
adMMiina aMringen taun tfid lan dia 
for dan Rhvaum vom ScMdtaJimulnnanrauni fam- 
nMan, ist ea vortaiMt. SMtahan dan AuBanwan- 
dungan der RohrstOcka und dar tnnan wn dung daa 
$cNldKbwanzaa Rbiga aua gummialasliaclMm Mate- 
rial anzubringan. de sidi beim AuNwften der Rohrs- 
tOcka an deren AuBenwandungen und glaichzertig an 
der Innenwandungdes Schildschwanzas dtohtend anie- 
gen. Diese Ringe kOnnen entweder anden AuBenwarv 
dungen der RohrstOcka Oder ortsfeet an der 
Innenwandung dea Schldschwanzes angobmcht setfi. 

Die Abdichtungder Sloekanten mnschen den atn- 
zdnen RohrElOckan gegen drOckandes Wasser Oder 
gegen die VerlOlmasse kann dadurch vorgenommen 
wenlea daB die AuBenkanten der RohretOdo iew9il6 
mil emem gummielastischen Material Qberzogan aind. 
80 daB bekn Ansfllzfin einea RohrstOcka an den Rohr- 
drang gummielastiachea Matorial auf gunwreelaGti- 
fchaa Material stOBL 

Bel >%wendung von ringfornig zusanimengeboge- 
nan Bdndem. deran Enden sich in UmtangBrichtung 
flbar1i«3paa ist ea vortsihaa wann 
Oberiappanden Bandenden jaweUa aina im weaenfli- 
Chen axial veriaufende Dkiitung angeorcM ist um ein 
Eindringen von Wasser oder VerfOltmasse in daa tnnere 
dee Rohrstrangs an d eser Steile zu verhindern. 

Besondere Vorteile ergeben sich. wenn die aiiweit- 
baren RohrstOdce mit einem Montienwagen in den 
ScNUBChwanzbanqportiertwQrdeawobei der Monti 
wagen eina BetAfigungsvonichtung fOr die Aufweitain* 
ridnungan trftgt und ml deran HMe die RohrstOcka im 
SdiUBChwrn auhraitaL Die AufMfaRfli^^ 
aukvailbaran RohrstOcte kOnnan bereils im Start* 
schKht in Bngriff rnl der BatAligungsvorrichtung dea 
McntienHegenB gefaracM warden. Nadi dem Ikansport 
durch den Rohrstrmg der Montiervwoen im ScNId- 
sdwMtfue posHkmiert E)anadi wild da Batttigungsvor- 
riditung aMiviert und das RohrslOdc airfgmitat So ist 
auf aiiteha WWaa sichergaetelt daB das AuMten 
daa RohrstOcte automolisGh bzwL femgaatauart arfDi- 
gen kann. 

Der Montierwagen kam da auNvaitboren Rohrs- 
tOcka einzein oder auch psarwaisa in den Sdiiid- 



schwanz transporlieren. Fast der gesante Wag 
zwisdMn der VMlriebsmascNna und dem Startechacht 
kann vom Montierwagen wflhrand des Ausschiebens 
des zUetzt aufgeweiteten RohrstOdo zurod^dagt wer- 
5 dea so daB das Hin- und Herfahren des Wagens nidit 
2u VercOgerungen fOhrt 

Die for den Batrieb der ^Drtiebsmasdina nOtigen 
Versorgungdeitungen iegen im bereits ausgebauten 
Rohrstrang und weiden Nnter der Vortriebsmasdwie 
10 hergesdieppt Sie mOssen bereits im StartsduK^ht In 
dia Bufwaitbaren RohrstOdca eingefadelt wendea bo 
daB de auf der Innenwandung das Rohrstrangs auRe- 
genden Vareorgungsleitungen den Transport dar Rohrs- 
tOcka in den SchiktechNvanz beNndem. Urn desa 
u SchwierigkBitenzubeseitigen. wild der Montieiwagen 
wtaa ia flaiwais a mit dnar Einrichlung varsahen. wal- 
cha da VarsorgungMungen wor dem MonNiwagen 
vMitundHnlvivnwMeriblagL SokDnnandaauf- 
waitaren RohrelOdo audi im eingettddtan Zuetand 
» b eNn der un gslPai durch dan Rulatk an g hindureh trana^ 
portiertwenSaa 

Wailere Vtarteile ergeben skh. wann der Montier- 
wagan im SdiBdsdwvanz an aina Andod«lafion der 
Vortriebsmaschine angetoppelt wird: Hiardurdi wird 
2S der MonHerwagen in relativ zum SddUsdiiManz defi- 
nierter i,age test mit der MortrieUiiBtdi in a vaibundan, 
bevor da Aulweitung des flohrst o ck s erIdgL Die Pod- 
tnmareinridilung kann der AndocksttHon zugeordnet 
sein und auf diesa elnwiri^en. so daB ein ganauea 
30 Ansetzen des neu aufgavveftsten RohrstOds an dan 
bereits ausg«bauten Rohrstrang iamgastauan bzw. 
automatisch 8k:hergestelt isL 

Die Andockstatkxi bietet weiterhin de MOgfidMt 
den Montierwagen Ober gaaigneta Kuppiuigsdamenta 
as an de Versorgungddtungen der Vmbieb smaa dwia 
anzusdtfiaBen. Ober de AndodcBtBtton kann beispiels- 
weisa der Ansteuarimpuls fOr da BatfttgungGvorrich- 
tungen an den Montianwagen wei ta rg dci tBt werden, 
Oder dieser kann mH Strom. DacMuft. Hydrau6kOl Oder 
40 derglekiien tor de auf dem Montierwagen zur Aufwei- 
tung und Positkyvarung das RohrstOcks voihandena 
Mechanic versorgt warden. 

Eine besonders bo/orzugta Weiterbadung des 
erfindungsgemftBen VMihrans besteht darin, daB 
45 zusAtzlk:h zum aufwatt>aren RohrstOck jewails ein 
Zusatzrohrstuck in den SchHdschwanz traraportiert 
wffd. wBkiies nach dam Aufwettaa ArreHeren und 
Ansetzen des RohrstOcks an dan bereits ausgabautan 
RotYslrang in den Bereidi der StoBkante zwischen 
60 RohfdOdc und Rohrstrang veriaradt und dortaufgawei- 
tet wild, bis es an der kmenwandung des Rohrstrangs 
anOagt Danach wird die Aufweitung des Zusatzrohr- 
siocksanaiiart 

ZwedonaBigerweise wird zum Itansport jaweis 
88 einaeRohrstOdv und ainaaZbsatrrohretOdtt ein Mon- 
tierwagen varwandat. dar da balden TailezuBammenin 
den Schadsdiwenz tr a napo r tiaft, dort zunidist das 
RohrslOdc aufwdtat Brredert und an den bereits ausga- 
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tMUJtsn RohreferaoQ ansetzt tind danach das Zusatz- 
rohrsiuck in PosHion bringt auNraitst und arretiert. Erst 
nadi diesan Veffahransschritten wild das Rohrttuck 
beim wetaan Bohrvortriab aua dem ScMdschwenz 
auGgeachoben. 5 

Bal cf aaar basondara vortaBhaftan VlBrtahrensvart- 
anta ariMaht ain Rohrstrang. dar aua anainandarge- 
saitzken RohvatOcken baataht wobai jadar 
ViMbindiingaslpB swiachan xwai banachbartan Rohre- 
t0ckan(l)ar6inandanlnnemiaridU^ » 
tOcka zucMch anoopreBtea Zuaalzratifsluck vertogL 
Oiaaoa Zusaurohfsluck kam glaiGh tang aria dia a^ 
lichan RohntQd«a auagflbldal aaia so daS aich im 
Erg«bnla ain doppelMnflger Rohistrang ergisl Um 
Matarial zu sparan und un Meina KrOmmungsradten n 
das lUmals zu annOgPchan. sind dia ZusatzrohrstQc^ 
vofzugawaiaa daitfch Mkzar ila die slgendtehan 
RohratOcka aucgabldal. 

Dia ZiiaatznohrstOcka biatan dan groSan Vvtail. 
daOaiadiajaiMasbanadibartanBoMOckazantr^ ji 
und In Ivar Isq9 aieinander atablisiQren. Danaban 
dkMen Bia dan durch die RohrstOcka gebldatan Rohr- 
strang nach auBan ab^ auch wm KrOmmungan das 
Tunnals zwischan dan ainzoinan Rohrstockan Rngan 
erzaugen. 2 

Daa gasamta arfvidungsgamftBa Vierfahran zum 
Harslalan ainas Tunnais im Schik^K)rtnab iQUin 
stauart aifolgan, was for nichi bagahbara Kandto von 
groeterWichti(^i8t 

N6ban dan vortailhaftan Weitartxidungan das 3 
arfindungsgamftBan VeilBhrans, da sich in dan AnsprO- 
Chan 2 bia 14 finden lassan. ergeben skih wtaMle 
Ausgastaltungan der arfindungsgamABan Anoidnung 
aus dan Ansprttahan 16 bis 29. 

Dia Anofdnwig zur OurehlQhrung daa ViBflahrans i 
kann Inteondara ainan ItanthHwegan uiteaan. dar 
aina Balftggungwiorrfchlung iOr cia Aufwai ta inrichlun- 
gan irigt wobai diaaa im wasanlfchan aus nwidastana 
ainem Drahwarkxaug bostaht watches sich befcn Auf- 
waHandaaRalTClOcieimBngriRmitainemRitaeldar < 
AuNeileinricMung belindel und anh«bbar sowie 
absanlte auagdbildet tst. Das ganannta Rilzel dar Auf- 
wMnrichlung kann also schon im StartBChacht auf 
das vomigwaise nach oban gericMalB DreitwerkzeuB 
aufgasatzl warden und wOhrand das TNtnsports das * 
airfwdfearan RohralOGki mKdiaeem im Eingriff blebea 
Nachdam der IMontfenrngen Im SoNldGChwanK ange> 
kommen ist kann das Drehwaik z eug angahoben wer- 
dan, bia das RohrMOck im SchaiM das 
Schidschwanzae amiagi Danach tann das RchiBlOGk 
durch ainlBches Drahen des Drahwerkzeugs beNnda- 
rungsfrei aufgawailal waixSan. 

2ur DtfchfOhrung der Veffahransvarianta. walche 
mit ZusatzroNstOchan arbaitet verfOgt dar MonSenwa- 
gan vorzugswaisa Obar zwai Betfliigungcvorrichlungan, 
die unabhAngig vonainander batfttigbar. irabhAngig 
vonainander anhefabarurxl absanito sowia geganeln- 
ander varschiabbar ausgebikiet sM. Hiardurch kann 



zunachGt ain RohrstOok in der oben beschriebenen 
Waise aufgeweitel und an den bereits ausgeba ut en 
Rohretrang angasetzt weidea Sodann kann die zweita 
Bel&ligungsvonlchtung fOr abi ZusatzrohratOck enSang 
der Rohrachse verGchoben und das Zusatzrohrstuck 
mittais Anheben der zugehflrigwi BeUfigungsvomch- 
tung an den Scheitel der Innenwandung des Rohr- 
strangs angelegl und aulOeweitet weiden. 

Das effindungsgemaBa ViBfffihren und die Anofd- 
nung zur DurchlQhnjng das >MahranB weiden im iol- 
genden durch ein AuEfOhnjngsfaefGpiel naher ertautert 
Dieses wird anhand der beigetOgten Zeichnungen 
b op chrieben. Eazeigenc 

Figurl saitfichen Schnitt durch eina Vv- 

triabsmaschlne mtt dem wwleren &ide daa 

Figur2 das Date! II aua Figurl: 

Rgura elnaDarBtelungwieRgurl wAhrendeines 
epAteren Veffahre ns Mj»fal ■ blfa; 

Figur4 das Detail IV aus Figur 3 wflhrend eines 

FigurS etnen Schnitt entfang der Unie V*V gemftO 

FigurS; 

Figur 6 eina parspeMivische Skizza eines Montier- 
wagens: 

Figur? etnen Abschnitt eines mil der ErftfvJung her- 
gaslaltan. nicht bagahbaran Kanate: 

FigurS eina DBrstaOung wfa Flgyr 1. Jedoch eines 
andaren AusfDhrungibeicpials. 

Dia in Figur 1 dargestelte Mortriebsmaschine 1 
umtaBt einen SchDd 2 nvt einem nachlDigenden SchM- 
schwanz 3 und einem Schnetdrad < wekhas mit Hart- 
metalwarkzeugen 5 versehen ist Der in einen 
Brechenaum 6 getangonda Abraum iMird Ober eine For- 
dvlailung 7 in den (nkH da ig aste He n ) Stertschach t 
abgeleiteL 

Dia MorlrlebemasGNna 1 iai mlllala Staueneyiindem 
8 Mter. EIn DrehanMeb 9 cnaugtdto for dan Bohr- 
vortrieb notwa n diga Dr a H bewa gu ng. woNngage n <Sa 
Vbrtiabeloaft mttels ^Mriebazyfndam 10 eneeugk 
wMl wek^a sich auf demdurehdto RohrstDcka 11. ir 
und irgebSdaten Rohrstrang abslOtzan. 

An den StoBkanten 12. 12* zwischsn dsn einzeinen 
RohrslQdm 11. iVund ir sindandenkmenwandun- 
gen der RohrsiQcka 11. IV. ir aniegende Zkjsatz- 
rohrstO c ka 13 und 13* angaofdnet we fch a dan 
Rohrstrang stabiHsieren wid gegen emdringendes Wtt- 
serebdichten. 

Dia >fertriebszylinder 10 stotzen sich mit ihren 
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bmtangen I4auf einerOrudfplatte 15 alx we)che wie- 
d«ariaiifdomvordmt8nRohrEtOck11 aiifiegt 

Wettotiin sichtoar sind eine PoeitionlereinricWunQ 
16, welche nvt einer Andoctotation 17 zusammenwiiK 
80wia Versorgunsslattungen 18. HaReplattan 19 und 5 
FOhruHiBSChienen 20. Die FunMton dieser Teiie wird 
GpAtverlAutert 

Figiir 1 und Rgur 2. eine vergpDBena Daistdlung 
dee Detals II aus Rgur 1. zeigen den Veifahrensab- 
schrfit IndemdasAusecNebenelneeRahreiOcksll fo 
aus dem SchndedMranz 3 beim flMchz^^ 
der Vbrtriebemasctrine 1 eitoloL Harm ist in Tig^ 2 
deulich zu sehen. wfe tichdie Kobenstange 14 auf der 
Dru*platte 15. und dtose sich auT dem RohistOdc 11 
dbslOia/^derSloetanta12zMSchendemnohrel^ ts 
11 inidem RohriiOcKirsitztdasZuc«bEro»vst^ 
Belde1Ue.dttsRohratQclcl1 unddaaZueatzroMDck 
13. M vor dem AusBcNeben aurgevMltsl. po^^ 
undarrsliertworden. 

SoMfoN die RohrrtOcke 11, IV, ir ate auch dto » 
ZusatzrohretOcke 13, 13' bestehen aus StaNblechban- 
dera weiche sich in UneangErichlung Obertappen. Die 
im Oberiappungsbereich euBenfiegenden Bandenden 
der RohislockB 11. IV. 11" trmgen je zwei Ritrol. die in 
Jewails eintfi zahnstangenarHgen Schitz im mnenlie- 2S 
genden Bandende eingreifen und nit cfiesen zusam- 
man dM Aufweiteinrichlungen 21 bidea Dutch Drehen 
der Ritzel werden die beiden oberlappenden Banden- 
den gegeneinander verschoben. was die Aufwdlung 
derRohrstOcfcell. inirboiirifW. Auchdieajsatz- » 
rohretocke 13.13' sind mil solchen Aufweitainrichtungen 
21 * versehen. 

Die AuBenkwtfen der RohistOcke 11. IV tragen 
ringsumlaulende Didilprofle 22, 22*. mittels welchen 
die SloBkvite 12 abgedklitet nM. Die Dichtwiriang ss 
wird durch das AnpreBsen das ZintzruhrstOcKs 13 an 
dia bmenvvandungen der RohrstOdv 11 und 11* im 
Benich von dcren BloBlcante 12 noch erhOht 

Die DicNprone 22, 22* sind auBen rrii ringsumlau- 
fendanDichlilppen23.2arver6ehen,welchedieFuni^- 4o 
lion von DicMringen Qbemehmen. WIe in Rgur 2 
ertichdich. vertiindern dtese Dtchtllppen 23. 23*. daB Im 
ansiehenden Boden 24 gegebenenlalls vortiandenes 
drOdnndes Vteser zMBchen dem duroh die Rohrs- 
tOd9ll.liMrgebildetenRohn*angundderlnnen- 49 
vvandung dea ScMdsdwmaa 3 Ins femera der 
VDrtrisbamascNna 1 eindMngantann. 

DarzMBdiandemRdvslrMgll.ir. irimddem 
anstihendsn Bodsn 24 v«tM)anda RtoignMn 25 wird 
mKain8rduroh!r4eMionedQ6en2SainoebraeNen8u6- sfl 
pension 27 vedOtt. Die InieMtonsdOsan 26 sM 
schsmaSsch daigsstBlIt: sia barndal sich zwactonftQi- 
gefweise im Bereich des bohrvonriebsabgewandlan 
Bides das Schfldsctwanzes 3. 

l6l indenRgursn1und2derVBrtehrens8b6Chnitt st 
dargestellU in welchem die N^srlriebsmaschine 1 voige- 
trieben und das ziJe« angeseua RohrslOck 11 aus 
dem SchHdscKwanz 3 ausgeschoben wird. so zeigt 



Rgur 3 den Verfafvensabschnitt in dem ein durch den 
bererts auegebauten Rohrelrang 11. 11' 11" hindurch 
transportieftes Rohrstock 1 1" im Schtldsctwanz 3 auf- 
geweitet und an das RohrstOck 11 angesetzt wind. Die 
Ntortriebsmaschine 1 steht dabei stfll: d« Kobenstan- 
gen14sindindleVw1nebszytinder 10 smgetahren und 
(fie Druckplatte 15 isl vom Rohrstock 1 1 weggezogen. 

Das neu in den ScNktechwanz eingebrachte Rohr- 
stfk;k 1 1" isl zittamnnsn nit einem ZusatzrohfstOck 13'* 
auf einem (Ner vereMacht dargesteUtan) MonSenMagen 
28durchdanRohr6trBng11. II MrNndurchtanspor- 
iert woiden. Der Montianivagen 28 ist mn an der 
AndocltttBtian 17 angakoppelt und Qber dw Positionter- 
aMChSxig 16 in Position gebracht worden. Das Rohr- 
stOdc ir feglMzwei BetBfigungeM)rrfchlungen29f^ 
dM baidan AuMWnrichlungan 21 aut Ebanso Begt 
das ZusaizfoMDdc 13* auf einer BeUMgungsMonteh- 
aaig 29* tor dhi MMtdnricMung 21' Die Baiai- 
gungavoiTfcMungen 29, 29 beslahan im wasanOchen 
aus Drahwarioaugsn 30. SO*, wsltfia sich im Bngrnr mit 
den oberteschriabanen Rilzelri der Aufweiteinrichlun- 
gen21.2rbefindea 

Die BeOSgungsvorrichtungen 29 for das Rohistack 
11- sM einem vocderen AibeitBtisch 31 des Monlier- 
wagens 28 zugeorcM; sle sind anhebbar und absank- 
bv au^yebidet Die Bettligungsvorrkiitung 29^ fOr d» 
ZusatsoTvslOck 13" sitzt auf enrwm ebenlalls anhebbar 
und ^bsenlbar ausgebildeten Nnteren Aibeilstisch 32 
des Montiefwagens 28, wek;her relativ zum voideren 
Afbeitstisch 31 verscNebbar ist: dMS (8t nit einem Dop- 
pelpleii angedeutet 

SowoN der vofdere Aitoeitstisch 31 ate auch der 
hinlere Art)eit6tl8ch 32 des Montowagens 28 verfOgen 
Qbar Vvspannzyiinder 33 und 33*. W6k:he bairn Trans- 
port das RohrslOda 11"* und des ZusatzrohmOcks 13' 
richerstaBen, daS (fie Drehwertcteuge 30. 30* Im Bngriff 
nntdanjawaOgen Aurwaitainrkiilungan21. 2Vblei^ 
Zum Anhflben der BetatigungMnkhtungen 29. 29r 
werdai dto Verepannzylinder 33. 33' eingezogea 

Der Montienvagen 28 weist neben War nfcht sicht- 
bwen Radern.waki)edenMontierwBgen28gegenden 
Rohfstrwg 11, IV. ir abstotzen und vor dem Rohr- 
stOck 11"" bzw Nnter dem ZusatzrohrstOck 13" ange- 
cNdnet and, FQhrungGrAder 34 aut wek^ m den 
Forvungssdienen 20 lauten. Die FOhrungsschienen 20 
»agen die VraxgungBleitungen 18 nittela in regelma- 
eigen Abstandm voniesehenen HaHaplattan 19. Beim 
Vteftfvan des MontienMgens 28 im Rohrstrang 1 V 
11** waiden die R)hnjngsschienen 20 auf^njnd der 
Fflhrungsrader 34angehobea sodaB wegender Malta- 
ptaasn lOlmEigebnltauchdtoVBrsorgtfigsleftungen 
18 im Bsraich das fttomisiwagans 28 angehoben wer- 
den. Die VBrsorgungsiaitungen 18 steHen daher beim 
-fianGport des Rohreucta 11"* und des Zusatzmhr- 
stOdcB ir Ml HMemis dar. 

Rgur 4 laigt das Detai IV aus Rgur 3. jedoch wah- 
rem afcias gegenflber Rgur 3 apateran VBrtihransab- 
achnttts: Das RohretOck 1 r wurde bereils aufgewfettet 
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und an das vofderg Ende dec RohfUfa n q s 11, 11*. 11'. 
also «i das RohcslOdc 1 1 anoa6«tzt Die AuKtroHai^^ 
tungenZlsindsaMarretierand. codaB (fia Aufwrntivig 
dauerhafl tet Die Drahwertoouge 30 des vofxJeren 
AfbaitBtisches 31 cind barails wiadar aingaCahran und s 
nicMmahrlrnEingriRii«dan RHzalndarAuN^^ 
tunganai. 

Dar hintare Aibaitstisch 32 wurda rdativ zum vor* 
daran AibaHstitch nach vome vaischoban und hiar- 
dufch das ZiisatzrohretOck ^T in PoaHion gebrachL io 
Das Zusatzrohistuck 13" baHndet sich nun im Beraich 
darStoeiQinta 122wischandamRohr6lDck11 unddam 
Rohretock 1 1 ^ Duch AfM>an dea Dratwarkzauos 3^^ 
indanSchaitaldeaRohnfrwiasll. ir undDr^ung 
desRitzalsderAurtfvattalnrkMMigaVwMdBsZusalK- is 
rohrstuck 13* aufgawelal und gagan dto Innanwtnd^ 
gan daa RoMsluckK 11 und des nohrsmcta 11"* 



Iranspcvt gaban. 

Dar himera Arbailsbsch 32 des MontienMagens 28 
ist nnmete VartahrscHenen 38 und UngiOcham 39 
langsrafGChiatto auf dam Qestel 35 befasti^ 
ein Drahwarlaeug 30*. «valchas im Zusammanwirittn 
mit den rechts und Hnks angeordnaten Verspannzyf n- 
darn 33* das abenfals strichpunkHert angadautala 
ZusatzrohrstOck 13" hftit 

HIntar dam ZUsatzrohrstuck 13" ist das GasteH 35 
das Montfaiwagans 28 mft zwei abgewinkattan Radem 
36 vaibunden. wekiie BUltinffiS tvar AbwinM^ 
recWaufdarObarfttchadar Innanwandungdasbarais 
•usgcbauan n o hi sl r an g s 11. 11\ ir abralanL B>&no 
baRndan dch vor dam RolwslOdc 11"* zwai abgewrin- 
katta RAder 36. Zwischan dan baidan vofdanm fWam 
86 ist aina KoppMigsvQirioMung 37 zum Antasppaln 
daaMonlan«06na28MdieAndo(MBtfon17darVor- 



Rgur 5 zaigt ainan Schnitt anflang dar Unia V-V 
gemaB Fqut 3. AuBenbegend arkannt man den 20 
(gaechnmenan) Schld&chwanz 3 und In Draiirsk:hl das 
RcNstfickll unddas2:u68tzrahrst0ck13. wekiiedas 
vofdara Enda das bereits ausgabautan Rohrstrangs bil- 
den. Das mit dam MontiaoMagan 28 transporlierte Rohr- 
stuckir istebenfiallslnDraufslcNdargastallt. wObei 25 
zu arkannan ist. daB as zwai Qbarlappande Endan auf- 
waist und dutch sine Relativbewagung dar beidan 
Endan aulgeweltat weidan kann. 

Dar (verainCacm dargestelta) Montierwagen 28 
umfoBt naban dan baraits beschnabanan Dratiwerk- x 
zaugen 30. dam in dMsar DarstaOung alain sicMbaran 
vQidaran Aibeftstfech 31 inS den Varspannzyfindam 33 
ein OaataD 35. welches ainenBaits die Aibaitstische 31. 
82 und andararsaits^ (in Rgur 3 nicM arkannbaran) 
Radar 36 tr>gtmittalswalchantkai dar Montiar^a^ x 
2B Im Rohrabang 11. 11*. 11" Nn- und hocbowogon 



Am vordaran Ende das Moniiarwagana 28 ist eine 
Kupplungswomcttung 37 zum Antoppaln an tfe 
AnJoGkBtatk3n17dar^)r1ridjemaG(Mna1an^ 40 

Waitarhin ist in ff=igur 5 gut zu arkannan. wis die 
FQIvungsradar 34 das Monliafwagans 28 in den FOh- 
njngascttianan 20 lauien. weicha nMBlsdar HaMqplalte 
igdtoVars o fg u ngslaHunganlB witar dam Moniaraa- 
gen28anhaban. ^ 

Figur6zatoteinaparspalM6ChaDaralanungalRas 
BalBplalBlQr ainan Monlianragan 28. WBlchar berate fin 
ainer varMachlaran Form) in dan Figuran 3. 4 und 5 
daigastant isL M dam Qaatal 35 ist ain voiderar 
AfbaUBttsch 31 angeordnet. wek^ zwei Drehwerk- so 
zeuge 30 als BetatigungGvorrkiilung 29 fOr die Auf^ 
ainricmungan 21 dar RoMOdie 11"* tragi Aul diesen 
Drahwerkzaugan 30. weteha anhebbar und absanlter 
ausgebOdet sind. Eagt ain strlchpunkliert angedeuteles 
RohfstOck 11*" auL Dar vordare AibaitsliGch 31 ist as 
rechts und inks mit VSarspannzyfindam 33 veisehan. 
welche dam RohrstOck 11" im ZUsammemvirkan mit 
den Drehwafkzeugen 30 ainan sicheren Haft fOr dan 



Die abenfals am QastaO 35 angabrachtan FOh- 
rungsridar 34 laufan m den FOhnaigsachianan 20, um 

diese zusamnw mit dan (hiar nicht dargeatettan) Vbr- 
Gorgisigsleilungan 18 im Beraich des Monliafwagans 
28 anzuhek>an. 

Figur 7 schie8lich zaigt ainan Abschnitt des im 
erfindUngsgamaBen Vartahran mit der eifindungs- 
gemaBan Anonbiung hargestaRan Rohrstrangs 11.11*. 
1 r, 1 1"*. Mitdurchbrochenen Unien ist angedeutat. wie 
die Zijsatzrohrstocke 13. 13* und 13* fewels innaihab 
derRohrstOcka 11. 11'. 11". 11"* srtzen. IndlesarDar- 
stelung wird famar deuUich. daB dto Dichflippan 23. 23' 
der DitihtproNe 22. 22* als untaitende Dichlrtnga wir- 
kea 

In Figur 8 ist ein anderes AuslQhnffigebeiGptal ainer 
effindungsgamaBan Anoidnung antsprachend dar Dar- 
stalung von Figur 1 gezaigt Die \A)rMb8maachina 1 
dieses AudQIvungGbeispiels enlhM ain Tdeslcptaa 
40. walchae im wesenTchen durch ein auBenBegendas 
HQIrohr 41 und ein gegenOber diesem koaxial ver- 
soNebbtf an Innenrohr 42 des 8child8Chwanzes 3 
gabiUel IsL Urn die V^ischiabung des HQItrohm 41 
gagan das innenrohr 42 milmachanzukOnnan, ist auch 
die FOrdarteitung 7 mit ainem Tdaskopabschnitt 43 ver> 



DaslUesksptal 40 wirddurchTeleslapzyinto 
die sich millals vocderer Lager 45 am vorderen Tea der 
VbrMbsmBBChine 1 aowie mtttala Nntarer l.agar 46 am 
hbHaran TeO dar \MriabGmaBchlnB 1 abetOtzen. ous- 
einandargeechoben laid wiader aingezogaa Vor dam 
Talesteptaa 40 varfOgt die VbrtriebamascNna 1 Qber 
eine AnzaN von vordaran Varapannalnhattan 47. In ant- 
cprechandar bennden sich auch hHar dem T«la- 
skoplaa 40 umCangsverteilt VMspannainhaftan 48 an 

Die VbispannainhaKen 47 und 48 bestehan iewrails 
aus zwai HUbzylindam 49. mttals welchan je ain 
AuBanwvidabschnitt SO in dan tvngabanden Bodan 24 
gadrOcM und aus diesem wiader heraueoezogen wer- 

den kann. Durch abwechsekides Betatlgen der vorde- 
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ren Verspanneinheiten 47 und der hinteren 
Verepanneinhwton 48 und mit damuf abgeetkmrten 
Ekv Hid Au«i6«>«wefluno6n d«r Tel«tef»yfinder 44 
aigibt skti eine wurmartfQe Fbnbowegung der \tor> 
triebemaGchine 1. GO da0 sich diese lOr den Vorlri^ 
wmntlichwi mir gegenden anoehanden Bodan 24, 
undrricMgegandanausg^bautanRotntmngli. m 
ir.ll-abstoizt 

Das in Figur 8 gazeigta Ai«fDhriingSb6i9pial BffW 
erfMungsganABan Anoidnung annOg«cN also ainan 
konlirUailictien >ferMbi w&hrand im Schute dec 
SchadBchwanzas 3 dar Rohrslrang 11. ir. ir. 11"" 
haigaataot wircL 

Unter Beajg auf dia Figuren 1 bia 6 wbd fioch^ 

auf dHi Funktionsitfaiaa daa dort gezeigtan AuslQlv 
njnga)aispials aingagangan: 

mi (ricTt dargastaMtart) GtartBChMM warden ain 
•uhvaabra RotwstOcfc ir und am ZuaalzrohretOck 
1 3" auf dia Drahwarteauga 30. 30' daa Montiarwagana 
28 aufgaaatzt und mittala dar VenpanKyfindar 33. 37 
auf dam MonSanwagen 28 varepannt Dann wM dar 
Maitianwigan28durchdanber8asauGgebautan Rchr- 
Gtrang. 11, 11\ 11"hmdurchbiamdanSchid8d»«na:3 
der VbrtiebamascNna 1 vedahren. htobei slOtrt ar 
sich nMate vler Radam 36 an der Innanwandung dee 
RohrelrangB 11, ir. 11" ab. Qleichraitig warden da 
FOhnjngsachianan 20. und m'lt diasan Obar da Halta- 
ptatten 19 die Vtocsorgungslaitungan 18. nittela der 
FQhnmgsrader 34 vor dam MontienNegen 28 angeho- 
ban und hkitardieaam wladar abgalagt 

Parallel zu diesem Vorgang die Vortriebama- 
aoNna 1 m dan Bodan 24 gatrieben und gMctoeHig das 
aJatetangaaebteaulwaHbaraRohrstOckll auadem 
dcMdKbMWK 3 ausgaachoban. mdam sich dia \tor- 
Mba^Mar 10 Obar dia Drudq)latta 15 auf dam Rohr- 
slikic 11 abatOtnn Rgur 1 und Figur 2). 

NKhdamdaa RoNsiackll nahaai«ol6tandtoait« 
dam ScMdachwanc 3 ausgaachoban ist, warden dia 
Kibansiangan 14 m dia MDrtrlcbaiyimdar 10 amgafah- 
ren. der BOtYvurtrid) wifd gestepfyl undder Monllanwa- 
gen 28 wild fiber dia AndodsttBon 17 an (fa 
VbrtriebsmascNna 1 angakoppalL Mtttala dar Positio- 
niarainricMung 16 wild dar IWIontienNagen 28 80 positio- 
niart. dfei8 das auf dam Moniarmoan 28 inmporl^ 
RolvstOck 11*" nach dam Aulwailsn an dar wfderan 
KMadaa Rohratocks 11 anlagi(wgL Flgurd). 

ZbmAuMtandaanahreVktoirwaRlendtobai- 
dan Drahwarfczauga 30 daa vorderan Afbaitstiadiaa 31 
daa IktonliarwigenB 28 angahoban. bis das noch nicht 
aufgawaftete RohrstOck 11 Im Schattal daa SchDd- 
Gchwanzea 3 aniagt Dann warden tfa Dr«hwericeauga 
30 baUttigt so daB dia AutwaitamricMungen 21 das 
RohrstOck 1 1 "* aufweitea Nachdam dia DichBippen 23 
der Dichlprono 22 mndum an der Innenyyandung das 
Schidbchvranzas 3 anfiegaa wird dia Aufweitung arra- 
tiart • was am ainfachstan dtfch eina saMarraHaranda 
AufwaitamricNung 21 arfolgt - und dia Drahwaikzauga 
30 wenian wladar abgasanl^ Sodann wifd dar Hntara 



AffoeitstiGch 32 das Montiemragens 28 nach vome ami 
voderan ArbeitstiGch 31 Nn bawagt urn das Zusatz- 
rohretOcfc 1 3* in eine Position zwischen die RohrstOcka 
11 urel ir zu bringan. Das Drahworkzeug 30* wild 

5 angehobeabisdasZusatzrohrsi0ck13'imScheit8lder 
beiden RohrstOcka 11 und 11" sitzt, wonach das 
ZusatzrohrstOck 13" dixch Batttigen das Drehweric- 
zeugs 30' auigeweitet wind (vgl. Figur 4). Die Aufweitung 
desZusatzrohrstOcks ir bewiikt sine Zantrierung und 

10 8tabtlisianffigderbaidanRohntOcka11und11''SQwia 
aina varbasserta DichMloxig der zwischen (fiesen He- 
gendan DkMproRle 22 und 22*. 

SchiiaOSch wild auch daa Drehwarkzeug 30* auf 
dem hmttf an Aibaitslisch 32 das Montiarwagans 28 

18 dE}ga6arMuiddarMonliaiwagen28wiadarzuiOckm 
denSlartKhachlvarfitfwaa Dar \MM> kann baraHs 
wiedar au^ianommen warden, wttirand dar Mon0arwar 
g«i28durahdannohntranB 11. 11*. 11". inwOckm 
den StwtschacMKuft Dia\MriebGiyfnd 

90 sichdmOberdteDnidqokmalSaurdamnauainga- 
brachten RohrslOck 11- ab. Derbami AusacNeben daa 
neu eingebrachtan RohrstOcks 11** varUaibenda Ring- 
raum zwischen dassan Au6enwandung und dam ansta- 
henden Boden 24 wild nit ainer schnal arhartandan 

25 Suspen6ionverpreet.umdanRohr6trang11. ir. ir. 
1 1"* zu stabilisiaran. 

Das m Figur 8 dargastelfta AusfOhningsbeispjet. 
das sich von dem ebenbeschrfebenen AusfOhrungsbei- 
^jiel unteischeidet. wra^kAtl eknen unteibrachungs- 

30 treien Vbrtriob. wahrand die Herstalkjng des 
Rohrstrangs 11. ir, 11". 11" gWchwoW m dar oben 
baschriebenen Weisa ariolgt denn dia Mortriebsma- 
Gchina 1 sUtzt sich im wesentichen rntteis der Var- 
^MnneaMtan 47. 48 gegan dan Boden 24 abi 

as 

ZusannmensleUung dar Baajgszek:hen 
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22.2? 

23.23' 

24 

25 

26 

27 

28 

29.2? 

30.30* 

31 

32 

33.33* 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

PMSfitsnsprOchft 



Dichdippen 

Boden 

RinQreuni 

Suspension 
Montferwegen 

Betatigungsvorrictnung (fOr 21. 
21) 

Dr0hw6ri(zougo 
AibeitEtisch (vorderer) 
AftwilE&scri (Nnteror) 
Venpannzyfinder 
FOhrungsrftdor 

Kupplung8¥0fv1ctitung 



in Umfangsrktitung iemis Oberlap^ 

3. Vtffahren nach einem der AncprOche l odor 2. 
dbdufch geksnnMlchiiol, daB eich die >fortrieb6- 

5 mascNne (1) fOr dtn Ntorlrieb jeralft auf dm 
zuMzt anden Rohretrang (11, ir. 11") angesetz- 
ten RoNstOck (1 n afaslDU. 

4. Vovfahren nach ainam dar AnsprOcha 1 bis 3, 
10 dadureh gahannialc h nat, daB sich <fa Vortrteba- 

maecNna (1) fOr dan ^MMb Im umgabenden 
Bodan(24)abstai2L 

5. Veriahren naoh ainam dar AncpcOcha 1 bis 4. 
15 dadufch gakannztichnal, daB ain zwischan der 

AuBanwandung das Rohrdrangs (11. 1 V. Ill und 
dem enstahenden Boden {24) vorhandaner Ring- 
raum(2S)vertQlt«M. 



Langtoch 
TaMoptea 

Imenfotv 

Teiastopabachnm 

TeleskDpzyfnder 

Lager (voideraa) 

Lager (finterea) 

Verspanneinheiten (vordera) 

VerepanneHieiten (hintera) 

Htiizyfinder 

AuBenwandabechnm 
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1. VMalvanamHersteOeneinasTuineteimSchad- 
mtriebnvtloiganden VirtihranncMttan: 15 

(4 Vortrieb einer y m t i e bei na ac h in a (1) mH 
ainam ScMd CZ) uvl einem ScMdBchwanK (3). 

AuMhieben einea RohrslOcks (11) aus 
demSctvld6chwanz(3)beim>AirMebi 40 
(c) Tranqxirt einas aufweitiaren RohrstOcfca 
(111 durch den bereila ausgebautan Rohr- 
strang (11. 11*. Ill Nndurch in den Schid- 



Verlarvan nach Anipruch 5. dadurch galcann- 
zaichnat, daB die VarfOilung dea Ringraim (25) 
fiber InjeldianGdasen (26) am vorlriebaabgevwand- 
ten Enda das ScMdKlwaniaa (3) arfolgt 

Verfahren nach einem der AnspiOche 1 bis 6^ 
dadurch gekannzalchnet daB die Abdichtung des 
Schildschwanzinnemujms gegen drOckendea 
Wlasser odar gegen eine VBrfQOmasse mittete zwi- 
Gchen der AuBenwandung der RohrstOdce (1 1 . 1 r . 
11". 11") und der innenwandung dee Schld- 
echwanzaa (3) angeordneter RbigaauagumnMa- 
stischem Material erfoigt 

Vtarfahran nach ainem der AnsprOche 1 bis 7. 
dadufCh gaitannzalchnat, daB der 'Ranaport der 
■uMtoaran RohrelDcka (1 1*) mit einem MonHer- 
wagan^ erf(M.te<i8 Mvaiocka (1 nJaMfailB 
in den ScMdBChwam O) tamportiart und dort auf • 



(d) Aufwaiian das mMtmm Rohretodv 
(1 n 1m ScNktochvManz (^ und Airaiiaran der 
Aufwettung. 

(e) Anselzen dee aufgaweitelan RohfStOdv 
(in VI das bohrvortricbeseitiga Ehda dea 
bereits au sg ebauten Rohrsaanga (11. ir. 

m 

(I) Wiederhoien der ¥artahrensschrilta (b) bia 
(e). 

Verfahren nach Anspruch 1. dadurch gakeniv 
zaichnel,daBalsauNifeitbara RohrstOcka(11. IV. 
1 r. 1 1*1 nngiormig zuaammengebogena, aufweit- 
bare Bander verwendet werden. deren Enden sich 



9. Vertahren nach Anspnich 8. dadurch gekann- 
zaichnat, daB der Momierwagen (28) beim Durch- 
laulen dea Rohrstranga (11. 11*. 11") d« 
V iBr so rgungsleitungan (18) der Vcirtriebemaechina 
(11) anhebi so daB diaaa den Transport der Rohra- 
tSKkb (11*) nicM bahMem. 

ia VlBTfahran nach einem der An9)rOcha 8 und 9. 
dadurch gefcennzeichnal, daB der Montierwagen 

(28) Im Schidschwanz ^) an da >MriebBma- 
aohine (1) angekoppelt wild. 

11. Veriahren nach Anspruch 10. dadurch galiami> 
xelchnet, daB (fie Ener0teverGorgung und/oder dto 
Stauerung dea Montierwagens (28) im angekoppal* 
ten Zustand Ober dia VDrtriebsmaachina (1) aifolgt 

12. VMahran nach ainam der AnsprOche 1 bia 11, 
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16 



dadurch gefcennzeidinot, da6 zueatzf ch zum auf- 
weitbarsn Rohrelijck (in jewoiti mn Zusatarohr- 
ttOck (131 in den ScNktechwam transportiert ^ 
wolchee nach dem Aufwolten. Anetieren und 
Ansetzende6RohrBlOcl«(inandenbereitsau6- 5 
gebaulen Rohrstrang (11. W, 11". 13. 13*) in den 
Bereidi der StoSkante (12) zwischen dem Rolv- 
stOd<(10i'nddemRohrB>ang(ll. 11'. 11". 13. 
13)v«tvachtunddortaufg0wreitel wmd.biseGan 
den Innermtndungen des RohretOcte (in und 10 
des Rohrstrangs (11) anlleot, wonach die Mmi- 
tuiparrefiertwinl 

13. VerfBhien nach Anspruch 12 und einem der 
AnsprOche 8 bis 11. dadurch gakannselcliiMltdaB w 
der Montieiwagen (28) jeMeilB ein RohrelOGk (1 1*1 
und ein ZusatcrohntOok (131 aMnvnen In den 
BdMBchmm (3) tranBporliert aaiOchBt das 
RohrstOck (111 auNreitet aireliert und an den 
bere(ttaueQeb«JtenRohrstrang(11)ansettt.und 20 
danach das ZusatzrohrslOck (131 In PoaHion 
bringt aufweitet und arretieri 

14. Verlahren nach einem der An&prOdie 1 bis 13. 
dadurch gekannzelchnel, daB aamtliche Verlah- 2s 
rensschritte ffamgesteuert eriolgen. 

15. AnonlmxigzurOurchrohrung des Verfahrens nach 
einem der AnsprOche 1 bis 14. umtaBsend: 

$0 

- eine Vortriebsmaschine (1) mit einem Schid 
(2) und einem SchiUschwanz ^). 

- ane Anzahl von auAwettMven Rohrsttdon 

(ii.iv.ir.in. 

- einTraneportmittel(28)zumTfan6pQnderauf- x 
weitmron RohretOdw (111 ^ den SchBd- 
schwanz(3). 

- Aufweiteinrichtungen (21) zum Aufweiten der 

RohfstOckB(ll. IV.ir. in. 
Arretjervomchtunoen zum ArrotierBn der Auf- 40 
weitung. 

- eine Posilioniereinrichtung (16) zum Ansetzen 
der auigeweiteten RohrstOcke (lO ^ das 
vortriebseaitige Ende dee bereita auagebauten 

Rohftfir»iga(11.ir,l11» ^ 
• aoNleMittel(10.l4.l5)njmAuB8CMebender 

aulkieweneten RohrelQtikB (11. 11\ ir. in 
auB dem ScNUechwwu (3). 

16. Anofdnwig nach Anspruch 15. dadurch gafcwin- so 
zaichiwt, daS die aufwaitaren RohrstOcka (11. 

1 1 M 1M n ringWnrtg zusammengebogane. auf- 
wei«bara BAnder sind. deren Enden sich in 
Umfangsrichlung ieMvails Obertappea 

65 

17. Anordmng nach einem der Ansproche 15 Oder 16, 
dadurch gekannzflklinet, daS am SONdschMuiz 
(3) k^onsdOsen (26) angeordnal sind. urn den 



Ringraum (25) zwischen der AuBenwandung des 
Rohrstrangs (11. 11*. Ill und dam anstahenden 

Boden(24)zuverfa(len. 

ia Anordnung nach einem der AnsprOcha 15 bts 17. 
dadurch gefcannzeidinet, daB die aufweitt>aren 
RolvBtOdQ (1 1 . 1 1 M r.l n nvt an ftver AuBen- 
wandung angebrachten Ringen aus gummielasti- 
schem Material versehen sind. 

19. Anordnung nach einem der AnsprOche 15 bis IB. 
dadurch gekannzeichnsl, daB die AuBenkanten 
der auMteen RohrslOcka mit ainem gumniela- 
slischen Material Oberzogen sind. 

2a Anordnung nach den AneprOchen 16 ind 19. 
dtadureh oakanraelchnaiL daB kn Obartappungs> 
barokii der «Mta«n Bandar jMMb akw bn 
wesertfdien axial vadaulendii iwischan den (fear- 
lappandan Bmdenden angaofdnoto DicMung vor- 
handenlBt 

21. Anordnung nach einem der AnsprOcha 15 bis 20. 
ckdurchgekannzaichne^ daB das TransponmiBel 
QlnK4ontierwag«i(28)i8t.dereineBetaiigungsvor' 
fichtLvig (29) fOr da AuNveitakYkiilungen (21) tra^ 

22. Anordnung nach Anspnjch 21. dadurch gekaim- 
zaidawt, daB die Vortiebsmaschina (1) aina 
Andockstalion (17) zum Ankoppein des MontienMa- 
gens(28)aufweist. 

23. Anordnung nach Anspwch 22, daAjrch gekann- 
zaichfMrt, daB <Sa Poiitioniereinrichlung (16) der 
ArvtodcsUkm (17) zugaoidhat isL 

24. Anordrvng nach einem der AnsprOcha 22 Oder 23. 
dadurch gekamzelchnet. daB der Mortieraragen 

(28) fiber die Andockstattxt (17) mit den Vereor- 
gungsleitungen (18) der Nfertriebsmaschine (1) ver- 
liindtMir ist. 

25. Anordnung nach einem der AnsprOche 21 bis 24. 
dteJurch geisennzaichnet, daB der MoniienMagen 
(28) MHtel (34) zum Anheben der Varsorgungslei- 
tmgen (18) der NAvlriebsmaschine (1) aUweist 

26. Anordnung nach einem der AnsprOcha 15 bis 25. 
dcdureh gakennzelchnel, daB aufweitbare Zusatz* 
rahrslDckB (13) zum Aniagen an die kmenwandun- 
gen jeweis zweier benachbarter RohrslOcka (11. 
1 1) im Berek:h vonderen zwischeniegenden SloB- 
tame (12) vorgesehen skid. 

27. Anordnung nach Anqvuch 26 und ekiam der 
AnsprOcha 21 bis 25. dadurch gakanraalchnet. 
M der Montierwagen (28) Mr den paanwelsen 
Transport von mtndestGm einem RohrstOck (11*1 
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und mindestm onem Zueaterohretock (1 3*) oug- 
Oebadel irt undi^wfls eirw Betttiounosvorrichtung 
(Z9 ajm Mweiten de» Rotwsiocta (11**) BOwie 
lewefls dno woitoro BcMguiQworrlchiiffig (297 
zum Aufweiten des Zd6alzrohrGiacte (131 auf- s 
waist 

28. Anocdnung nach Anspruch 27. dadurch gekeniv 
mlchnet» daO dM bekten BetatHiiiigsvorrichbm- 
gen (29. 29) unabhfingig voneinander beUMifi^. io 
wiatshAngig vonelrander anhebbar und abse^^ 
sowia gfigarMinandar v9rBchitibb6r ausgebidet 
•M. 

29. AnonJnung nach einem der AnGprOche 15 bi8 28. is 
dadurch gakmziichnet, da8 dia Vbiiriibsnna- 
acNna (1) ain zusanvnanacNebbaras Telaakoptofl 
(40) fiowia dawor und dahtnter radU Qber de 
AuSanwandung das Sdiadadnwanzaa (3) ausfahr- 
baraVMapannainhaitan(47,4Qauliivaist io 
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Fig. 5 
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(54) Process and Arrangement for Producing a Tunnel by the Shield Driving 

Method 

(57) Proposed are a process and an arrangement for producing a tunnel by the 
shield driving method. First, a roadheader 1 with a shield 2 and a shield 
tail 3 is advanced while shoving a pipe segment 11 out of the shield tail 
3 . Then an expandable pipe segment 11 ' " is transported through the 
already supported pipeline 11, 11*, 11" into the shield tail 3 and 
expanded there. Upon completion of the expansion operation, the expanded 
pipe segment 11'" is attached to the bore feed-sided end of the already 
supported pipeline 11, 11', 11" and is shoved out of the shield tail 3 as 
the roadheader 1 is advanced. These process steps are repeated so that 
the result is an immediate support of the tunnel that is produced with a 
pipeline comprising expanded pipe segments (11, 11', 11", 11'"). 

An especially preferred variant of the process provides the transport 
of expandable auxiliary pipe segments 13" into the shield tail 3. Said 
pipe segments are expanded in the area of the abutting edges 12 between 
two pipe segments 11, 11'" and in this manner center cuid stabilize the 
pipeline. 

The invention is applied preferably in the remote controlled 
production of impassable sewers. 

Figure 3 

[see source for figure] 
EP 0 881 359 Al 
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Description 

The invention relates to a process for producing a tunnel by the shield 
driving method and an arrangement for carrying out the process. 

The production of tunnels by the shield driving method wherein the 
immediate support is effected by erecting tubbings has been known for a long 
time. To this end, the shield tail of the roadheader exhibits a tubbing 
erector, which assembles the individual tubbings into one tunnel tube in the 
protection of the shield tail. The result is a tube that is produced in situ 
and which comprises a plurality of individual segments. 

In the field of so-called micro tunneling, thus in the remote controlled 
production of sewers, the tubbing support method is not possible, because the 
assembly of the tiibbings into one tube cannot be fully automated or carried out 
by remote control. 

Impassable sewers, especially house connections, lines for watering and 
drainage or supply and disposal lines, are still produced in many cases by the 
open trench method. Correspondingly, micro tunneling with immediate support 
offers now significant advantages. 

The goal of immediate support by the micro tunneling method is reached as 
follows. Starting from a starting shaft, a roadheader is advanced into the soil 
by means of a thrust-boring unit. When the thrust-boring unit is fully 
extended, the tunneling work is stopped. The thrust -boring unit is retracted; 
and a pipe segment is attached to the end of the shield tail. The thrust-boring 
unit pushes the pipe segment, and with it the roadheader, into the soil in 
order to continue the tunneling work. The result of inserting in succession 
other pipe segments into the thrust boring unit is a pipeline, at the tip of 
which is the roadheader. 

In this prior art procedure the force of the thrust boring unit acts on 
the pipe segment, which is installed last and by means of which said thrust 
boring unit acts indirectly on the roadheader so that the force required to 
advance increases as the length of the pipe increases, and, correspondingly, as 
the friction in the remaining soil increases. Depending on the natxire of the 
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soil, the result is, therefore, a maximum pipe length, beyond which the use of 
extra expansion stations, which must be actuated and supplied, is necessary. In 
addition, it is very expensive to produce curved tunnels by the aforementioned 
method. 

Proceeding from this state of the art, the object of the invention is to 
provide a process and an arrangement to produce a tunnel by the shield driving 
method, with which impassable tunnels and sewers with immediate support in 
particular can be produced without any problems, even over long distances and 
optionally with curves, while avoiding open trench construction. 

This problem is solved by means of the process with the features of Claim 
1 or by means of the arrangement with the features of Claim 15. 

According to the invention, when the roadheader advances with a shield 
and a shield tail, first a pipe segment is shoved out of the shield tail. 
Starting from the starting shaft, an expandable pipe segment is transported 
through said initial pipe segment as far as into the shield tail, where it is 
expanded to the same diameter as the pipe segment that is already shoved out. 
The expansion operation is stopped. The expanded pipe segment is attached to 
the pipe segment that is pushed out and, as the roadheader continues to 
advance, shoved out of the shield tail. Then another expandable pipe segment is 
transported through the pipeline, formed by means of the two set pipe segments, 
into the shield tail, expanded there, stopped, and attached to the supported 
pipeline. These process steps are repeated until the desired length of tunnel 
is achieved. 

With the process, according to the invention, a pipeline is produced that 
is assembled like links and that can also exhibit curvatures. The pipe segments 
that are shoved out at one time remain stationary with respect to the remaining 
soil so that relatively small radii can be bored during tunneling. In addition, 
the forces, required for advancing, are independent of the distance between the 
roadheader and the starting shaft. 

Since complete pipe segments are transported as a whole into the shield 
tail and expanded there only to the desired diameter, it is possible, compared 
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to the prior art tubbing support, to build the support of the tunnel in the 
shield tail by remote control and to produce impassable sewers as well . 

The inventive arrangement for carrying out the process comprises not only 
a well-known roadheader with a shield and a shield tail, but also a number of 
expandable pipe segments; a transport means to transport these pipe segments 
into the shield tail; expanding devices to expand the pipe segments, which are 
attached preferably to the pipe segments themselves; stopping devices to stop 
the expansion, whereby the expanding devices are designed self -stopping; a 
positioner to attach the respective pipe segment, expanded in the shield tail, 
to the already supported pipeline; and a means to shove the expanded pipe 
segments out of the shield tail, which can simultaneously cause the advance of 
the roadheader. 

The expandable pipe segments comprise preferably expandable bands, which 
are bent together in the shape of a ring and whose ends overlap in the 

circumferential direction. Expandable bands of this type are already used to 
seal leaks in sewers and are disclosed, for example, in DE 93 13 379 Ul or DE 
44 01 318 C2. Such a band is made expediently of elastically deforraable 
material, for example, steel sheet. 

Usually an annulus remains between the pipe segments, which are shoved 
out and expanded inside the shield tail and which form the pipeline, and the 
remaining soil. This annulus is expediently filled, for example, with a fast 
curing suspension, in order to support the pipeline and to give it an adequate 
hold to advance the roadheader. Preferably, the annulus is filled using 
injection nozzles on the end of the shield tail facing away from the driving 
operation. 

To prevent any pressure -exerting water from penetrating into the interior 
of the shield tail and to keep the filler for the annulus away from the 
interior of the shield tail, it is advantageous to attach rings made of 
material with rubber-like elasticity between the outside walls of the pipe 
segments and the inside wall of the shield tail. As the pipe segments expand, 
said rings rest as seals on the outside walls of said pipe segments and 
simultaneously on the inside wall of the shield tail. These rings can be 
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attached either to the outside walls of the pipe segments or remain stationary 
on the inside wall of the shield tail. 

The abutting edges between the individual pipe segments can be sealed 
against pressure-exerting water or against the filler by coating the outside 
edges of the pipe segments with a material exhibiting rubber- like elasticity so 
that, when a pipe segment is attached to the pipeline, the material exhibiting 
rubber- like elasticity impacts on a material exhibiting rubber- like elasticity. 

When bands, which are bent together in the shape of a ring and whose ends 
overlap in the circumferential direction, are used, it is advantageous for a 
seal, which runs essentially in the axial direction, to be disposed between the 
overlapping ends of the band in order to prevent water or filler from 
penetrating at this point into the interior of the pipeline. 

It is especially advantageous if the expandable pipe segments are 
transported into the shield tail with an erector car, whereby the erector car 
carries an actuator for the expanding devices and with whose aid the pipe 
segments are expanded in the shield tail. The expanding devices of the 
expandable pipe segment can engage with the actuator of the erector car as 
early as in the starting shaft. Upon transport through the pipeline, the 
erector car is positioned in the shield tail. Then the actuator is actuated and 
the pipe segment is expanded. Thus, it is guaranteed in this manner that the 
pipe segments are expanded by remote control or automatically. 

The erector car can transport the expandable pipe segments individually 
or in pairs into the shield tail. The erector car can cover virtually the 
entire distance between the roadheader and the starting shaft while the pipe 
segment that is expanded last is shoved out so that the back and forth of the 
car does not result in any delays. 

The supply lines recjuired to operate the roadheader are located in the 
already supported pipeline and are dragged behind the roadheader. They have to 
be previously threaded into the expandcd>le pipe segments in the starting shaft 
so that the supply lines, lying on the Inside wall of the pipeline, prevent the 
transport of the pipe segments into the shield tail. To eliminate these 
difficulties, the erector car is advantageously provided with a device that 
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lifts the supply lines in front of the erector car and deposits them again 
behind said erector car. Thus, the expandable pipe segments can also be 
transported in the threaded- in state through the pipeline without any 
impediments . 

There are other advantages when the erector car in the shield tail is 
coupled to a docking station of the roadheader. The erector car is connected 
rigidly to the roadheader in a position defined relative to the shield tail 
before the pipe segment is expanded. The positioner can be assigned to the 
docking station and can act on said station so that the newly expanded pipe 
segment is attached accurately to the already supported pipeline either by 
remote control or automatically. 

Furthermore, the docking station offers the option of connecting the 
erector car by way of suitcible coupling elements to the supply lines of the 
roadheader. For example, the control pulse for the actuator can be sent over 
the docking station to the erector car, or said erector car can be supplied 
with current, compressed air, hydraulic oil or the like for the mechanisms that 
are present on the erector car to expand and to position the pipe segment. 

An especially preferred further development of the process, according to 
the invention, lies in the fact that, in addition to the expandable pipe 
segment, an auxiliary pipe segment is transported into the shield tail. After 
the pipe segment has been expanded, stopped and attached to the already 
supported pipeline, said auxiliary pipe segment is brought into the area of the 
abutting edge between the pipe segment and the pipeline and is expanded there 
until it rests against the inside wall of the pipeline. Then the expansion of 
the auxiliary pipe segment is stopped. 

An erector car is used to transport a pipe segment and an auxiliary pipe 
segment expediently. Said erector car transports the two parts together into 
the shield tail. Then it expands first the pipe segment, stops and attaches to 
the already supported pipeline, and thereafter brings the auxiliary pipe 
segment into position, expands and stops. Not until after these process steps 
is the pipe segment shoved out of the shield tail as the drilling operation 
advances . 
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In an especially advantageous variant of the process there is a pipeline, 
comprising pipe segments that are put together. Any connecting collision 
between two adjacent pipe segments has an auxiliary pipe segment, forced 
simultaneously against the inside walls of both pipe segments. This auxiliary 
pipe segment can be designed as long as the actual pipe segments so that the 
result is a double walled pipeline. To save material and to enable small radii 
of curvature of the tunnel, the auxiliary pipe segments are preferably designed 
significantly shorter than the actual pipe segments. 

The auxiliary pipe segments offer the significant advantage that they 
center the adjacent pipe segments and stabilize them in their positions 
relative to each other. In addition, they seal the pipeline, formed by means of 
the pipe segments, outwardly, even if the curvatures of the tunnel produce 
fingers between the individual pipe segments. 

The entire inventive process to produce tunnels by the shield driving 
method can be carried out by remote control, a feature that is of the utmost 
importance for impassable sewers. 

Besides the advantageous further developments of the inventive process, 
which are apparent from Claims 2 to 14, advantageous designs of the inventive 
arrangement follow from Claims 16 to 29. 

The arrangement to carry out the process can comprise in particular an 
erector car, which carries an actuator for the expanding devices, whereby said 
actuator comprises in essence at least one rotating tool, which engages with a 
pinion of the expanding devices during the expanding operation of the pipe 
segment, and can be raised and lowered. Thus, the said pinion of the expanding 
device can be previously mounted on the rotating tool, which is oriented 
preferably upward, in the starting shaft and can remain in engagement with the 
expandable pipe segment during the transport of the said expandable pipe 
segment. After the erector car has arrived in the shield tail, the rotating 
tool can be raised until the pipe segment sits close to the apex of the shield 
tail. Then the pipe segment can be expanded without any impediments by simply 
rotating the rotating tool. 
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To carry out the variant of the process, which works with auxiliary pipe 
segments, the erector car has preferably two actuators, which can be actuated 
independently of each other, raised and lowered independently of each other, as 
well as slid head on. Thus, a pipe segment can be expanded first in the above- 
described manner and added to the already supported pipeline. Then the second 
actuator for the auxiliary pipe segment can be slid along the axis of the pipe; 
and by raising the related actuator, the auxiliary pipe segment can be brought 
close to the apex of the inside wall of the pipeline and expanded. 

The inventive process and the arrangement to carry out the process are 
explained in detail below with reference to one embodiment, described by means 
of the attached drawings. 

Figure 1 is a side view of a roadheader with the front end of the already 
supported pipeline. 

Figure 2 depicts Detail II of Figure 1. 

Figure 3 is a view analogous to that of Figure 1 during a subsequent process 
step. 

Figure 4 depicts Detail IV of Figure 3 during a still later process step. 
Figure 5 is a sectional view along the line V - V, according to Figure 3. 
Figure 6 is a perspective drawing of an erector car. 

Figure 7 depicts a section of an impassable sewer produced with the invention. 

Figure 8 is a view analogous to that of Figure 1, but of a different 
embodiment . 

The roadheader 1, depicted in Figure 1, comprises a shield 2 with a 
following shield tail 3 and a cutting wheel 4, which is provided with sintered 
carbide tools 5. The overburden conveyed into a crusher area 6 is moved over a 
conveying line 7 into the starting shaft (not illustrated) . 
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The roadheader 1 can be guided by means of control cylinders 8. A rotary 
drive 9 generates the rotary motion required for the drill feed, whereas the 
tunneling force is generated by means of the driving cylinders 10, which are 
braced against the pipeline formed by means of the pipe segments 11, 11', and 
11". 

Auxiliary pipe segments 13 and 13 ' , sitting close to the inside walls of 
the pipe segments 11, 11*, 11", are disposed at the abutting edges 12, 12* 
between the individual pipe segments 11, 11' and 11". Said auxiliary pipe 
segments steibilize the pipeline and seal against penetrating water. 

The driving cylinders 10 are braced with their piston rods 14 against a 
pressure plate 15, which in turn rests against the foremost pipe segment 11. 

A positioner 16, which interacts with a docking station 17, as well as 
supply lines 18, holding plates 19 and guide rails 20 are also visible. The 
function of these parts is explained below. 

Figure 1 and Figure 2, an exploded drawing of the Detail II of Figure 1, 
show the process step, wherein a pipe segment 11 is shoved out of the shield 
tail 3 while the roadheader 1 advances simultaneously. In addition, it is clear 
from Figure 2 how the piston rod 14 is braced against the pressure plate 15, 
and said plate in turn against the pipe segment 11. The auxiliary pipe segment 
13 sits on the abutting edge 12 between the pipe segment 11 and the pipe 
segment 11'. Both parts, the pipe segment 11 and the auxiliary pipe segment 13, 
have been expanded, positioned and stopped before the expulsion operation. 

Both the pipe segments 11, 11', 11" and the auxiliary pipe segments 13, 
13' are made of steel sheet bands, which overlap in the circumferential 
direction. Each of the ends of the bands, which belong to the pipe segments 11, 
11', 11" and lie outside in the overlapping area, bears two pinions, which 
engage with a rack-like slot in the inside end of the band and form together 
with said end the expanding devices 21. By rotating the pinions, the two 
overlapping ends of the bands are moved head-on, a feature that causes the 
expansion of the pipe segments 11, 11', 11". The auxiliary pipe segments 13, 
13 » are also provided with such expanding devices 21'. 
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The outside edges of the pipe segments 11, 11' bear peripheral annular 
sealing profiles 22, 22', by means of which the abutting edge 12 is sealed. The 
sealing effect is further increased by pressing the auxiliary pipe segment 13 
against the inside walls of the pipe segments 11 and 11' in the area of their 
abutting edge 12. 

The sealing profiles 22, 22' are provided on the outside with peripheral 
annular sealing lips 23, 23', which assume the function of sealing rings. As 
evident from Figure 2, these sealing lips 23, 23' prevent any pressure -exerting 
water present in the remaining soil 24 from penetrating between the pipeline, 
formed by means of the pipe segments 11, 11', 11", and the inside wall of the 
shield tail 3 into the interior of the roadheader 1. 

The annulus 25, remaining between the pipeline 11, 11', 11" and the 
remaining soil 24, is filled with a suspension 21, introduced through injection 
nozzles 26. The injection nozzles 26 are depicted only schematically. They are 
located expediently in the area of the end of the shield tail 3 that faces away 
from the drill feed. 

If Figures 1 and 2 depict the process step, wherein the roadheader 1 is 
driven forward and the pipe segment 11, added last, is shoved out of the shield 
tail 3, then Figure 3 depicts the process step, wherein a pipe segment 11'", 
transported through the already supported pipeline 11, 11 ^ ll", is expanded in 
the shield tail 3 and is attached to the pipe segment 11. At the same time the 
roadheader 1 is standing still, the piston rods 14 are retracted into the 
driving cylinders 10, and the pressure plate 15 is pulled away from the pipe 
segment 11. 

The pipe segment 11'", which has just been brought into the shield tail, 
has been transported together with an atixiliary pipe segment 13" on an erector 
car 28 (depicted here in a simplified manner) through the pipeline 11, 11', 
11". At this stage the erector car 28 is coupled to the docking station 17 and 
brought into position by means of the positioner 16. The pipe segment 11'" lies 
on two actuators 29 for the two expanding devices 21. Similarly the auxiliary 
pipe segment 13" lies on an actuator 29' for the expanding device 21'. The 
actuators 29, 29' comprise in essence rotary tools 30, 30*, which engage with 
the above -described pinions of the expanding devices 21, 21'. 
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The actuators 29 for the pipe segment 11'" are assigned to a front work 
table 31 of the erector car 28; they can be raised and lowered. The actuator 
29' for the auxiliary pipe segment 13" sits on a rear work table 32, which 
belongs to the erector car 28, can also be raised and lowered, and can be slid 
in relation to the front work table 31. This state is indicated with a double 
arrow . 

Both the front work table 31 and the rear work table 32 of the erector 
car 28 have bracing cylinders 33 and 33', which guarantee during the transport 
of the pipe segment 11'" and the auxiliary pipe segment 13" that the rotary 
tools 30, 30' remain in engagement with the respective expanding devices 21, 
21'. To raise the actuators 29, 29', the bracing cylinders 33, 33' are pulled 
in. 

The erector car 28 exhibits not only wheels, which are not visible here 
and which brace the erector car 28 against the pipeline 11, 11', 11" and are 
disposed in front of the pipe segment 11'" or behind the auxiliary pipe segment 
13", but also guide wheels 34, which run in the guide rails 20. The guide rails 
20 carry the supply lines 18 by mesms of holding plates 19, which are provided 
at regular intervals. When the erector car 28 traverses the pipeline 11, 11', 
11", the guide rails 20 are raised due to the guide wheels 34 so that owing to 
the holding plates 19 the result is that the supply lines 18 are raised in the 
area of the erector car 28. Therefore, the supply lines 18 do not constitute an 
impediment during the transport of the pipe segment 11 ' " and the auxiliary pipe 
segment 13". 

Figure 4 shows the Detail IV of Figure 3, but during a process step that 
takes place later as compared to that shown in Figure 3 . The pipe segment 11 ' " 
has already been expanded and added to the front end of the pipeline 11, 11', 
11", thus to the pipe segment 11. The expanding devices 21 are self -arresting 
so that the expansion is permanent. The rotary tools 30 of the front worktable 
31 have already been retracted again and are no longer in engagement with the 
pinions of the expanding devices 21. 

The rear worktable 32 was slid forward in relation to the front 
worktable; and thus the auxiliary pipe segment 13" was moved into position. The 
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auxiliary pipe segment 13" is now in the area of the abutting edge 12 between 
the pipe segment 11 and the pipe segment 11'". By raising the rotary tool 30* 
into the apex of the pipeline 11, 11"' and by rotating the pinion of the 
expanding device 21' , the auxiliary pipe segment 13" is expanded and braced 
against the inside walls of the pipe segment 11 and the pipe segment 11'". 

Figure 5 is a sectional view along the line V - V of Figure 3. On the 
outside one can recognize the (cut) shield tail 3 and in a top view the pipe 
segment 11 and the auxiliary pipe segment 13, both of which form the front end 
of the already supported pipeline. The pipe segment 11'", transported with the 
erector car 28, is also depicted as viewed from the top, whereby one can 
recognize that it exhibits two overlapping ends and can be expanded by means of 
the relative motion of the two ends. 

The (simplified) erector car 28 comprises not only the already described 
rotary tools 30, the front work table 31, which alone is visible in this 
drawing, and the bracing cylinders 33, but also a frame 35, which carries, on 
the one hand, the work tables 31, 32 and, on the other hand, the wheels 36 
(which cannot be recognized in Figure 3) , by means of which the erector car 28 
can be moved back and forth in the pipeline 11, 11', 11". 

On the front end of the erector car 28 is a coupling device 37 to couple 
to the docking station 17 of the roadheader 1. 

Furthermore, it is quite evident from Figure 5, how the guide wheels 34 
of the erector car 28 run in the guide rails 20, which raise the supply lines 
18 below the erector car 28 by meams of the holding plate 19. 

Figure 6 is a perspective view of an example of an erector car 28, which 
has already been depicted (in a simplified form) in Figures 3, 4, and 5. On the 
frame 35 is a front work table 31, which carries two rotary tools 30 as the 
actuator 29 for the expanding devices 21 of the pipe segments 11'". On these 
rotary tools 30, which can be raised and lowered, rests a pipe segment 11'", 
which is indicated by the dashed-dotted line. The front work table 31 is 
provided on the right and the left with bracing cylinders 33, which give the 
pipe segment 11'" in interaction with the rotary tools 30 a secure hold for the 
transport . 
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The rear worktable 32 of the erector car 28 is mounted on the frame 35 by 
means of traversing rails 38 and oblong holes 39 so as to slide longitudinally. 
It carries a rotary tool 30 \ which holds the auxiliary pipe segment 13", which 
is also indicated with a dashed-dotted line, in interaction with the bracing 
cylinders 33*, which are disposed on the right and the left. 

Behind the auxiliary pipe segment 13" the frame 35 of the erector car 28 
is connected to two wheels 36, which are bent down and which, owing to their 
downward angle, roll down vertically on the surface of the inside wall of the 
already supported pipeline 11, 11', 11". Similarly there are two wheels 36, 
which are bent down, in front of the pipe segment 11'". Between the two front 
wheels 36 there is a coupling device 37 to couple the erector car 28 to the 
docking station 17 of the roadheader 1. 

The guide wheels 34, which are also attached to the frame 35, run in the 
guide rails 20, in order to raise them together with the supply lines 18 (not 
illustrated here) in the area of the erector car 28. 

Finally Figure 7 shows a section of the pipeline 11, 11', 11", 11'" 
produced in the process of the invention with the arrangement of the invention. 
The dashed lines indicate how the auxiliary pipe segments 13, 13' and 13" sit 
inside the pipe segments 11, 11*, 11", 11*". It is also evident from this 
drawing that the sealing lips 23, 23* of the sealing profiles 22, 22' act as 
peripheral sealing rings. 

Figure 8 depicts amother embodiment of an arrangement of the invention in 
accordance with the drawing in Figure 1. The roadheader 1 of this embodiment 
contains a telescope member 40, which is formed in essence by means of an 
external encasement tube 41 and an inside tube 42, which belongs to the shield 
tail 3 and can be slid coaxially relative to said encasement tube. To accompany 
the displacement of the encasement tube 41 in the direction of the inside tube 
42, there is also the conveying line 7 with a telescope section 43, 

The telescope member 40 is extended and retracted again by means of 
telescope cylinders 44, which are braced on the front portion of the roadheader 
1 by means of front bearings 45 and are braced on the rear portion of the 
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roadheader 1 by means of rear bearings 46. In front of the telescope member 40 
the roadheader 1 has a number of front bracing units 47. Similarly bracing 
units 48 are also behind the telescope member 40 so as to be distributed over 
the periphery of the. roadheader 1. 

The bracing units 47 and 4 8 comprise two lifting cylinders 49, by means 
of which an outer wall section 50 can be pushed into the surrounding soil 24 
and pulled out again. The result of alternately actuating the front bracing 
units 47 and the rear bracing units 48 and extending and retracting the 
telescope cylinders 44 in synchronization is a worm-like advancement of the 
roadheader 1 so that for tunneling it is braced in essence only against the 
remaining soil 24 and not against the supported pipeline 11, 11', 11", 11'". 

Thus, the embodiment of an arrangement of the invention depicted in 
Figure 8 enables continuous tunneling, while the pipeline 11, 11', 11", 11'" is 
produced in the protection of the shield tail 3. 

The operating mode of the embodiment depicted in Figures 1 to 6 is 
discussed once again with reference to Figures 1 to 6. 

In the starting shaft (not illustrated) an expandable pipe segment 11 »" 
and an auxiliary pipe segment 13" are mounted on the rotary tools 30, 30* of 
the erector car 28 and braced on the erector car 28 by means of the bracing 
cylinders 33, 33'. Then the erector car 28 is driven through the already 
supported pipeline 11, 11', 11" up to the shield tail 3 of the roadheader 1. In 
do doing, it is braced by means of four wheels 36 against the inside wall of 
the pipeline 11, 11', 11". Simultaneously, the guide rails 20 are raised in 
front of the erector car 28, and with them the supply lines 18 by way of the 
holding plates 19, and deposited again behind said erector car. 

Parallel to this procedure, the roadheader 1 is driven into the soil 24; 
and at the same time the expandable pipe segment 11, which was attached last, 
is shoved out of the shield tail 3 in that the driving cylinders 10 are braced 
against the pipe segment 11 by way of the pressure plate 15 (see Figure 1 and 
Figure 2) . 
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After the pipe segment 11 has been almost completely pushed out of the 
shield tail 3, the piston rods 14 are driven into the driving cylinders 10; the 
tunneling work is stopped; and the erector car 28 is coupled by way of the 
docking station 17 to the roadheader 1. By means of the positioner 16 the 
erector car 28 is positioned in such a manner that the pipe segment 11'" 
transported on the erector car 28 rests, after expansion, against the front 
edge of the pipe segment 11 (see Figure 3) . 

To expand the pipe segment 11'", the two rotary tools 30 of the front 
work table 31 of the erector car 28 are raised until the pipe segment 11, which 
is not yet expanded, sits in the apex of the shield tail 3. Then the rotary 
tools 30 are actuated so that the expanding devices 21 expand the pipe segment 
II'". After the sealing lips 23 of the sealing profiles 22 fit snugly around 
the inside wall of the shield tail 3, the expansion is stopped -- which is done 
most simply by a self -arresting expanding device 21 -- and the rotary tools 30 
are lowered again. Then the rear worktable 32 of the erector car 28 is moved 
ahead in the direction of the front worktable 31 to bring the auxiliary pipe 
segment 13" into a position between the pipe segments 11 and 11'. The rotary 
tool 30' is raised until the auxiliary pipe segment 13" sits in the apex of the 
two pipe segments 11 and 11'", whereupon the auxiliary pipe segment 13" is 
expanded by actuating the rotary tool 30' (see Figure 4). The expansion of the 
auxiliary pipe segment 13" causes a centering and stabilization of the two pipe 
segments 11 and 11'" and an improved sealing effect of the sealing profiles 22 
and 22', lying between said pipe segments. 

Finally even the rotary tool 30' is lowered onto the rear worktable 32 of 
the erector car 28, and the erector car 28 is driven back again into the 
starting shaft. The tunneling work can be resumed again, while the erector car 
28 runs through the pipeline 11, 11', 11", 11'" back into the starting shaft. 
The driving cylinders 10 are braced by way of the pressure plate 15 against the 
pipe segment 11'" that has just been brought in. The annulus that remains 
between the outer wall and the remaining soil 24 when the pipe segment 11'" 
that has just been brought in is shoved out is filled with a fast curing 
suspension in order to stabilize the pipeline 11, 11', 11", 11'". 

The embodiment, which is depicted in Figure 8 and which differs from the 
embodiment just described, enables an uninterrupted tunneling, while the 
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production of the pipeline 11, 11', 11", 11'" continues in the manner described 
above, because the roadheader 1 is braced in essence by means of the bracing 
units 47, 48 against the soil 24. 
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Patent Claims 

1. Process for producing a tunnel by the shield driving method with the 
following process steps: 

(a) driving a roadheader (1) with a shield (2) and a shield tail (3), 

(b) shoving a pipe segment (11) out of the shield tail (3) during 
tunneling, 

(c) transporting expandable pipe segment (11'") through the already 
supported pipeline (11, 11', 11") into the shield tail (3), 

(d) expanding the expandable pipe segment (11'") in the shield tail (3) 
and stopping the expansion, 

(e) attaching the expanded pipe segment (11*") to the bore feed-sided end 
of the already supported pipeline (11, 11', 11"), 

(f ) repeating the process steps (b) to (e) . 
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2. Process, as claimed in Claim 1, characterized in that expandable bands, 
which are bent together in the shape of a ring and whose ends overlap in 
the circumferential direction, are used as the expandable pipe segments 
(11, 11' , 11", 11' ") . 

3. Process, as claimed in either of the Claims 1 or 2, characterized in that 
the roadheader (1) for tunneling is braced against the pipe segment 
(11'"), which was attached last to the pipeline (11, 11', 11"). 

4. Process, as claimed in any one of the Claims 1 to 3, characterized in 
that the roadheader (1) for tunneling is braced in the surrounding soil 
(24) . 

5- Process, as claimed in any one of the Claims 1 to 4, characterized in 
that an annulus (25) , which is present between the outside wall of the 
pipeline (11, 11', 11") and the remaining soil (24), is filled. 

6. Process, as claimed in Claim 5, characterized in that the annulus (25) is 
filled by means of injection nozzles (26) on the end of the shield tail 
(3) that faces away from the tunneling work. 

7. Process, as claimed in any one of the Claims 1 to 6, characterized in 
that the interior of the shield tail is sealed against pressure-exerting 
water or against a filler by means of rings, which are made of a material 
with rubber- like elasticity and are disposed between the outside wall of 
the pipe segments (11, 11', 11", 11'") and the inside wall of the shield 
tail (3) . 

8. Process, as claimed in any one of the Claims 1 to 7, characterized in 
that the expandable pipe segments (11'") are transported with an erector 
car (28), which transports the pipe segments (11'") into the shield tail 
(3) and expands them there. 

9. Process, as claimed in Claim 8, characterized in that, as the erector car 
traverses the pipeline (11, 11', 11"), the erector car (28) raises the 
supply lines (18) of the roadheader (1) so that they do not impede the 
transport of the pipe segments (11*"). 



17 



EP 0 881 359 Al 



10. Process, as claimed in either of the Claims 8 and 9, characterized in 
that the erector car (28) in the shield tail (3) is coupled to the 
roadheader (1) . 

11. Process, as claimed in Claim 10, characterized in that the erector car 
(28) in the coupled state is supplied with energy and/or controlled by 
way of the roadheader (1) . 

12. Process, as claimed in any one of the Claims 1 to 11, characterized in 
that, in addition to the expandable pipe segment (11'"), an auxiliary 
pipe segment (13") is transported into the shield tail; and in that after 
expansion, stopping and attachment of the pipe segment (11*") to the 
already supported pipeline (11, 11*, 11", 13, 13'), said aiaxiliary pipe 
segment is brought into the area of the abutting edge (12) between the 
pipe segment (11'") and the pipeline (11, 11', 11", 13, 13') and expanded 
there until it rests against the inside walls of the pipe segment (11*") 
and the pipeline (11) , whereupon the expansion operation is stopped. 

13. Process, as claimed in Claim 12 and any one of the Claims 8 to 11, 
characterized in that the erector car (28) transports a pipe segment 
(11*") and an auxiliary pipe segment (13") together into the shield tail 
(3), then expands the pipe segment (11'"), stops and attaches to the 
already supported pipeline (11) , and thereafter brings the auxiliary pipe 
segment (13") into position, expands and stops. 

14. Process, as claimed in any one of the Claims 1 to 13, characterized in 
that all of the process steps are remote controlled. 

15. Arrangement to carry out the process, as claimed in Claims 1 to 14, 
comprising: 

- roadheader (1) with a shield (2) and a shield tail (3) , 
a number of expandable pipe segments (11, 11', 11", 11»"), 
transport means (28) to transport the expandeQ>le pipe segments (11'") 
into the shield tail (3) , 

expanding devices (21) to expand the pipe segments (11, 11', 11" 
11»") , 
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Stopping devices to stop the expansion, 

a positioner (16) to attach the expanded pipe segments (11'") to the 
sided-sided end of the already supported pipeline (11, 11', 11"), 
and means (10, 14, 15) to shove the expanded pipe segments (11, H', 
11", 11'") out of the shield tail (3). 

16. Arrangement, as claimed in Claim 15, characterized in that the expandable 
pipe segments (11, 11 11", 11'") are expandable bands, which are bent 
together in the shape of a ring and whose ends overlap in the 
circumferential direction. 

17. Arrangement, as claimed in either of the Claims 15 or 16, characterized 
in that injection nozzles (26) are disposed on the shield tail (3) in 
order to fill the annulus (25) between the outside wall of the pipeline 
(11, 11', 11") and the remaining soil (24). 

18. Arrangement, as claimed in any one of the Claims 15 to 17, characterized 
in that the expandable pipe segments (11, 11', 11", 11'") are provided 
with rings, which are affixed to the outside wall of said pipe segments 
and are made of a material with rubber-like elasticity. 

19. Arrangement, as claimed in any one of the Claims 15 to 18, characterized 
in that the outside edges of the expandable pipe segments are coated with 
a material with rubber-like elasticity. 

20. Arrangement, as claimed in Claims 16 and 19, characterized in that there 
is a seal, which runs in essence axially and is disposed between the 
overlapping ends of the bands, in the overlapping area of the expandable 
bands . 

21. Arrangement, as claimed in any one of the Claims 15 to 20, characterized 
in that the transport means are an erector car (28) , which carries cui 
actuator (29) for the expanding devices (21) . 

22. Arrangement, as claimed in Claim 21, characterized in that the roadheader 
(1) exhibits a docking station (17) to couple the erector car (28) . 
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23. Arrangement, as claimed in Claim 22, characterized in that the positioner 
(16) is assigned to the docking station (17) . 

24. Arrangement, as claimed in any one of the Claims 22 or 23, characterized 
in that the erector car (2 8) can be connected by way of the docking 
station (17) to the supply lines (18) of the roadheader (1) . 

25. Arrangement, as claimed in any one of the Claims 21 to 24, characterized 
in that the erector car (28) exhibits means (34) to raise the supply 
lines (18) of the roadheader (1) . 

26. Arrangement, as claimed in any one of the Claims 15 to 25, characterized 
in that the eacpandable auxiliary pipe segments (13) for affixing to the 
inside walls of two adjacent pipe segments (11, 11') are provided in the 
area of their abutting edge (12), which lies in between. 

27. Arrangement, as claimed in Claim 26 and any one of the Claims 21 to 25, 
characterized in that the erector car (28) is designed to transport in 
pairs at least one pipe segment (11'") and at least one auxiliary pipe 
segment (13") and exhibits an actuator (29) for expanding the pipe 
segment (11'") and another actuator (29') for expanding the auxiliary 
pipe segment (13"). 

28. Arrangement, as claimed in Claim 27, characterized in that both actuators 
(29, 29') can be actuated independently of each other, raised and lowered 
independently of each other, as well as slid head on. 

29. Arrangement, as claimed in any one of the Claims 15 to 28, characterized 
in that the roadheader (1) exhibits a telescopic telescope member (40) 
and bracing units (47, 48) which can be extended in the radial direction 
over the outside wall of the shield tail (3) in front of and behind said 
telescope member. 

[see source for figures] 
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